Abstract. The purpose of this paper is to investigate the relationship between profitability of the Lithuanian banking sector and its internal and external determinants. We use the panel error correction model to assess long-term and short-term determinants of items from bank income statements (net interest income, net fee and commission income and operating expenses). The results of the pooled mean group estimator show that bank size and real GDP are the main determinants in the long-term. Meanwhile, empirical examination suggests various variables as short-term determinants of income statement items. The pooled mean group estimation technique and the analysis of separate income statement items enable us to have a better insight into the Lithuanian banking sector and determinants of its revenue and expenses.
Introduction
The banking sector plays an important part in the economy. As one of the main sources for financing of economic activity, banks may influence business cycles. On the other hand, bank revenues show fluctuations in time as they depend on the overall economic activity. Bank profitability is a prime determinant of bank stability and lending capacity. A stable banking sector may stimulate the economy and is able to withstand economic shocks. Therefore, it is important to understand the relationship between bank revenue and macroeconomic variables as it could help assess the stability of a banking sector.
The purpose of this paper is to examine the relationship between the profitability of the Lithuanian banking sector and its determinants. The knowledge of the relationship is useful for banks and their supervisors who are responsible for maintaining a stable finan-cial sector. In this paper we adopt the panel error correction model to assess long-term and short-term internal and external determinants of items from bank income statements (net interest income, net fee and commission income and operating expenses). The pooled mean group (PMG) estimation technique developed by Pesaran et al. (1997 Pesaran et al. ( , 1999b allows us to impose homogeneity in the long-term coefficients and enables heterogeneity in the short-term coefficients. Therefore, this study contributes to the sparse literature on the Lithuanian banking sector analysis and introduces an estimation technique which is new in this field of research.
The majority of studies on the relationship between bank profitability and explanatory variables used return on assets or return on equity as the dependent variable. Studies of Goddard et al. (2004) and other analysed cross-country data, meanwhile Athanasoglou et al. (2008) , Coffinet and Lin (2010) , Dietrich and Wanzenried (2011) analyse data of single separate countries. Studies have found that bank profitability is determined by bank-specific, industry-specific and macroeconomic determinants. Variables used in the studies and effect on profitability differ as data sets vary across studies. Few papers (Andersen et al. 2008; Albertazzi, Gambacorta 2009 ) have studied determinants of separate items of bank revenue and expenses. However, none of these studies include data on the Lithuanian banking sector in their analysis. Therefore, it is interesting to investigate whether we can find a similar relationship in a transitional economy such as Lithuania.
In this paper we analyse data on the Lithuanian banking sector covering the period from 2004 to 2013. Therefore, this period includes pre-crisis and post-crisis data. The empirical results show that bank size is an important determinant in the long-term of all three items from the income statement. This result reflects the fact that the Lithuanian banking sector is still developing, therefore, bank size allows banks to generate higher revenue, but also causes higher expenses. Furthermore, the overall economic activity also significantly influences the performance of a bank. We determined a statistically significant long-term relationship between real GDP and net interest income as well as operating expenses. Therefore, prior expectations on long-term relationships between dependent variables and explanatory variables are confirmed by empirical results. Empirical estimation suggests various variables as short-term determinants of income statement items. We found that short-term interest rate and credit losses have an influence on net interest income, real export has an impact on net fee and commission income, and compensation per employee has an effect on operating expenses. The pooled mean group estimation technique and analysis of separate income statement items enables us to have a better insight into the Lithuanian banking sector and determinants of its revenue and expenses.
The rest of the paper is structured in the following manner. Section 2 provides review of related empirical literature on bank profitability. Section 3 describes dependent and independent variables used for the analysis. Section 4 presents the estimation method and Section 5 provides the empirical results of this analysis. Finally, Section 6 gives the concluding remarks on our main findings.
Related literature
Several studies have attempted to identify internal and external determinants of bank profitability. Bank-specific or internal determinants of profitability come from balance sheets and profit (loss) accounts. Meanwhile, some industry-specific and macroeconomic variables have been proposed for both internal and external determinants, depending on the objective of the study.
A number of studies have analysed profitability of either cross-country or individual countries' banking systems. Cross-country panel data sets have been investigated by Molyneux and Thornton (1992) , Demirguc-Kunt and Huizinga (1999) , Abreu and Mendes (2002) , Goddard et al. (2004) , Pasiouras and Kosmidou (2007) , Albertazzi and Gambacorta (2009), Goddard et al. (2010) , Lee and Hsieh (2013) , Shehzad et al. (2013) , Gambacorta et al. (2014) , Dietrich and Wanzenried (2014) . Examples of single countries' analysis are studies of Andersen et al. (2008) , Athanasoglou et al. (2008) , Apergis (2009 ), García-Herrero et al. (2009 ), Coffinet and Lin (2010 , Wanzenried (2011), Sufian (2011) , Kanas et al. (2012) , Rumler and Waschiczek (2012) , Trujillo-Ponce (2013), Berlemann et al. (2014) , Perman et al. (2015) , Chronopoulos et al. (2015) . Certainly, the empirical results of the above mentioned studies vary as time periods, data sets, examined environments and countries differ. On the other hand, some internal and external determinants of bank profitability are common across all studies.
The main variables of the profitability measure used in the studies are return on assets (or return on average assets) and return on equity (or return on average equity). Another variable used for the profitability measure is net interest margin, i.e. net interest income divided by total assets.
Most of the studies examined variables such as bank size, capital ratio, operational efficiency and risk measure for bank-specific determinants of profitability. The relationship between size and profitability is found to be negative by Pasiouras and Kosmidou (2007) and Coffinet and Lin (2010) . These results support evidence that large banks often face scale inefficiencies and small and medium banks encounter economies of scale and scope. Meanwhile, Goddard et al. (2004) and Athanasoglou et al. (2008) determined a statistically insignificant relationship between size and profitability. An important determinant of bank profitability is the quality of loan portfolio. The effect of credit risk, i.e. loan losses, is clearly significant and negative (Athanasoglou et al. 2008; Coffinet, Lin 2010; Sufian 2011; Kanas et al. 2012) . Demirguc-Kunt and Huizinga (1999) and Abreau and Mendes (2002) found that loan to total assets ratio, as a proxy of risk, is positive, meaning that higher risk is rewarded with better profitability. However, this may be true during normal growth periods, but during crises higher risk leads to higher losses and lower profitability.
Results on the relationship between bank capital and profitability are rather interesting. In theory, the expected relationship between the capital adequacy ratio and returns should be negative as a high capital adequacy ratio signalizes that bank is operating overcautiously and ignoring potentially profitable transactions. An empirically negative relationship has been determined by Goddard et al. (2010) and Rumler and Waschiczek (2012) . On the contrary, Demirguc-Kunt and Huizinga (1999), Abreu and Mendes (2002) , Pasiouras and Kosmidou (2007) , García-Herrero et al. (2009) took another measure of bank capitalization, i.e. equity over total assets, and determined a strong positive relationship. Authors argue that banks with higher capital ratio indicate higher stability of a bank and its ability to gain profit in the future. This leads to lower costs of funding and, consequently, higher profitability.
Furthermore, several authors found empirical evidence that better operational efficiency has a positive influence on bank profits. Athanasoglou et al. (2008) used overhead costs over total assets, Goddard et al. (2010) and Wanzenried (2011, 2014) used the cost-to-income ratio as a measure of operational efficiency. Another internal determinant of profitability is the ownership of a bank. Demirguc-Kunt and Huizinga (1999) argues that foreign ownership has a positive effect on profitability in developing countries and a negative effect in industrial countries. This result supports the fact that foreign banks have technological edge in developing countries and there is no such advantage in industrial countries. Dietrich and Wanzenried (2011) also found that foreign-owned banks are less profitable than Swiss banks.
Many studies also include macroeconomic and other external determinants of bank profitability. Pasiouras and Kosmidou (2007) , Albertazzi and Gambacorta (2009) , Wanzenried (2011, 2014) , Rumler and Waschiczek (2012) among others used the annual GDP growth rate to link business cycle and bank earnings. Athanasoglou et al. (2008) , Apergis (2009) and Kanas et al. (2012) used output gat as a measure of business cycle. All authors found strong positive correlation between business cycle and bank profitability. Their results support the pro-cyclical feature of bank profits.
Empirical results of Demirguc-Kunt and Huizinga (1999), Abreu and Mendes (2002) , Athanasoglou et al. (2008) show a positive impact of inflation on bank profitability. This finding suggests that with inflation bank income increases more than bank costs. Though Dietrich and Wanzenried (2014) argue that inflation has a positive and significant effect in low-and middle-income countries, it does not affect profitability in high income countries. Furthermore, many authors used some measure of interest rates in their researches. Demirguc-Kunt and Huizinga (1999) , Abreu and Mendes (2002) , García-Herrero et al. (2009) used the short-term interest rate, Albertazzi and Gambacorta (2009) used the longterm interest rate, Coffinet and Lin (2010) , Dietrich and Wanzenried (2011) and Rumler and Waschiczek (2012) used the interest rate spread, i.e. the difference between long-term and short-term interest rates. The positive impact of higher interest rates reflects the fact that banks are able to increase lending rates quickly. This result may be due to imperfect market competitive conditions, especially in developing countries.
Market concentration is frequently used as an external determinant of profitability which represents market structure. This variable is related to the structure-conduct-performance (SCP) hypothesis. The SCP (or market-power) hypothesis states that increased market power yields monopoly profits. Research results of Molyneux and Thornton (1992) , Demirguc-Kunt and Huizinga (1999) support the SCP hypothesis, i.e. bank concentration is statistically significant, and has a positive influence on profitability. Dietrich and Wanzenried (2011) also found a positive relationship, but the impact was minor. Meanwhile, the empirical results of Claeys and Vennet (2004) have shown that the structure-conduct-performance hypothesis is supported in the market of Western European banks, but is not supported in Eastern Europe. Similar results were found by Mirzaei et al. (2013) , who state that a greater market share leads to higher profitability in advanced economies, but SCP hypothesis is not supported in emerging economies. However, Athanasoglou et al. (2008) found no evidence to support the SCP hypothesis, the concentration variable was negative and statistically insignificant.
Studies of Albertazzi and Gambacorta (2009) and Andersen et al. (2008) are the most closely related to our research. Albertazzi and Gambacorta (2009) studied not only the relationship between return on equity and other determinants, but also analysed different components of income statements. Authors studied the link between items of income statements (net interest income, non-interest income, operating expenses, provisions and profit before taxes) and internal and external determinants. Albertazzi and Gambacorta (2009) found that GDP has an impact on both net interest income and provisions. Meanwhile, Andersen et al. (2008) analysed aggregated Norwegian banking sector data using the error correction framework. Authors found a long-term co-integrating relationship between net interest income and GDP and the real interest rate and a similar co-integrating relationship between fee income and macroeconomic variables. Andersen et al. (2008) also state that reversion to the long-term relationship is relatively fast in the net income equation and slower in the fee income equation.
Finally, the available literature delivers a comprehensive analysis of internal and external determinants of bank profitability. Nevertheless, the long-term and the short-term relationship between bank income components and bank-specific and macroeconomic variables has not yet been analysed in great detail. Moreover, our study contributes to the relatively sparse amount of literature on the Lithuanian banking sector related to profitability analysis. This new analysis should serve as a relevant addition to the available literature on the determinants of bank profit.
Determinants of bank income and expenses
In our analysis we extract net interest income, net fee and commission income and operating expenses from bank income statements and analyse them separately. These income statement items are the main components of operating profit of different banks. In this section we describe dependent variables and independent variables (determinants of bank income and expenses) selected for the study.
Dependent variables
Net interest income is the main component of bank revenue. Net interest income is calculated as the difference between interest income and interest expenses. Banks operating in Lithuania are described as traditional banks, i.e. their main business is to provide loans for customers and to collect deposits. Therefore, the main driver of interest income is revenue from loan payments received from customers. Other sources of interest income are less important for banks. Meanwhile, banks finance their activity through deposits and subordinated debts.
The recent financial crisis had a strong effect on net interest income. The pressure came from both sides, i.e. decreasing interest income and increasing interest expenses. Most of the banks experienced significant decline of net interest income during 2009. From 2010 the trend of net interest income is slightly upward.
Net fee and commission income is the second component of revenue included in our research. Net fee and commission income is calculated as the difference between fee and commission income and fee and commission expenses. Fee on payment transaction and currency exchange transactions are the main elements of net interest income. This income statement item also includes other fee charges from a variety of bank services.
Unlike net interest income, net fee and commission income showed an upward trend throughout the period analysed. The importance of net fee and commission income increased particularly following the crisis as banks tried to compensate for the decline in net interest income by attracting more revenue from fee and commission charges.
Operating expenses include salaries and payments to employees, IT development costs as well as other operating expenses. On average salaries and payments to employees amount to almost 70 percent of total operating expenses. Although there was a decline of operating expenses in 2009 and 2010, expenses began to grow again soon afterwards.
Independent variables
Real gross domestic product (GDP) is used as a measure of overall economic activity in Lithuania. Many studies have determined a positive relationship between GDP and bank profitability (e.g. Demirguc-Kunt, Huizinga 1999; Athanasoglou et al. 2008; Albertazzi, Gambacorta 2009 ). There are several reasons why bank earnings may be pro-cyclical. First of all, demand for credit usually increases during the upswing of economic cycle as concerns of risks decrease. Secondly, increased demand for loans allows banks to set a wider interest margin. Therefore, the growth of revenue from lending activities could be more rapid than the growth of cost associated with bank financing. An increased demand for bank transactions and other operations also exists during an economic boom. This may lead to higher fee and commission income. The relationship between economic activity and commercial bank revenue may be opposite during economic downswings. Hence we expect to find a relationship between GDP and bank revenue, i.e. net interest income and net fee and commission income.
Many companies that export their products abroad require currency exchange operations and other bank transaction services. Therefore, we include a level of real export as a measure of demand for bank services and expect a positive relationship between real export and net fee and commission income.
Based on the findings of Albertazzi and Gambacorta (2009) and other authors our analysis also includes inflation rate. Albertazzi and Gambacorta (2009) determined a positive and significant relationship between inflation rate and non-interest income as well as operating cost. Commercial banks may react to higher inflation rate by increasing charges on their transactions and operations. On the other hand, a higher inflation rate may put pressure on a bank's operating expenses as prices of different services also increase. Hence, we expect that inflation rate has an effect on net fee and commission income and operating expenses.
Three-month VILIBOR is used as a proxy of short-term interest rate. Banks finance long-term loans by taking short-term deposits. Three-month or six-month interest rate is one of the components used to set the price for loans. Therefore, interest rate is an important element for the business of commercial banks as it determines their ability to earn income from their core banking activities. We expect that short-term interest rate will have an influence on net interest income.
Salaries and payments to employees constitute a significant part of operating expenses. Growth of employee wages may raise operating expenses as well. Compensation per employee is used as a proxy for salaries and other payments to employees.
Unemployment rate may also have an impact on operating expenses. Higher unemployment rate allows banks to postpone the rise of salaries or even to cut them. And vice versa, lower unemployment rate enable employees to negotiate better working conditions. Therefore, unemployment rate and its changes may also be important for the ability of banks to control their operating expenses.
In the related literature one of the main questions is whether the size of a bank affects its ability to gain more profit. Larger banks usually have a higher number of products to offer and a bigger customer service network. This allows more cross-selling opportunities as banks have more clients and can offer more services. On the other hand, the effect of size may be negative because of bureaucratic and other reasons. Total assets are used to estimate the relationship between bank size and dependent variables.
Loans provided by banks are the primary source of interest income. Therefore, loan stock (net) is included in the research of determinants for net interest income. Loan stock (net) is used instead of loan stock (gross) to reflect the fact that not all customers are repaying their loans.
Credit losses over loans stock (gross) is used as a measure of credit risk. Banks report their credit losses in their income statements. In theory, higher credit losses show that the quality of loan portfolio is deteriorating. Therefore, the negative effect on net interest income is expected from credit losses over the loans stock (gross) ratio.
The level of loan loss provisions is another measure of a bank's loan portfolio credit risk. Other than credit losses, which is a flow variable, loan loss provisions are a stock variable. A higher level of loan loss provisions indicates that a bigger part of loan portfolio does not generate revenue. Furthermore, banks may improve their credit risk monitoring and evaluation and this will have an effect on future decisions related to portfolio growth and the level of credit risk.
The Herfindahl-Hirschman index (HHI) is used to examine market structure in the Lithuanian banking sector. HHI is calculated as the sum of squares of the market shares of all the banks operating in Lithuania. The SCP hypothesis states that a highly concentrated market may lead to monopoly profits. Banks may pay lower interest rates on deposits and require higher rates on issued loans. On the contrary, a lower HHI in the banking sector might be a result of greater competition. In that case the relationship between market concentration and bank earnings may be negative. Therefore, the relationship between HHI and bank profit is undefined in literature sources and must be analysed empirically.
Data and methodology
In this section we describe our data set in more detail and introduce the methodology used to estimate the long-term and the short-term relationship between dependent variables and macroeconomic and bank-specific variables.
Data
In this study we use a data set that contains quarterly data of eight banks operating in Lithuania and covers the period from 2004 to 2013, i.e. N = 8 and T = 40. Bank-specific variables (net interest income (NII), net fee and commission income (NCI), operating expenses (OE), total assets (A), loan stock (net) (NLS), credit losses over loans stock (gross) (CL), loan loss provisions (PRO)) are taken from quarterly income statements and balance sheet reports. All variables are expressed in thousand litas except CL which is calculated as ratio. Macroeconomic variables are taken from the Lithuanian Department of Statistics (Statistics Lithuania). The levels of real GDP (GDP) and real export (REX) are expressed in million litas, compensation per employee (CPE) is expressed in litas, and unemployment rate (UNR) and inflation (HICP) are expressed in percentages. Three-month VILIBOR (STI) is taken from the database of the Bank of Lithuania. In order to standardise the level of variables and reduce volatility in further analysis all variables expressed in litas are taken in logs. Descriptive statistics of the data are presented in the Appendix A. Furthermore, pair-wise correlations of dependent and explanatory variables are presented in the Appendix B. Correlation between variables show a potential relationship between them, but the results need to be interpreted with caution as it is estimated between non-stationary variables.
Methodology
Many studies of bank profitability use the dynamic panel approach as profitability or income statement items show persistence in time. In our case we are also using this approach. However, as banks operating in the Lithuanian banking system are obviously heterogeneous, we would like to assess the long-term relationship that is common, but allow for short-term heterogeneous dynamics.
A large number of dynamic panel estimators is provided in the literature on the topic. In this study the pooled mean group (PMG) estimator developed by Pesaran et al. (1997 Pesaran et al. ( , 1999b ) is chosen as it suits our purpose best. The PMG estimator constrains long-term coefficients across cross-sectional units and at the same time allows intercepts, short-term coefficients and adjustment to the equilibrium relationship do differ. Haque et al. (1999) argue that neglecting cross-sectional heterogeneity in the short-term can lead to misleading inferences about the long-term relationship.
Consider the panel autoregressive distributed lag model ARDL (p, q 1 , …, q n ) according to which dependent variables are explained by their own lags and by lags of bank-specific and macroeconomic determinants. Given data on cross-sectional units i = 1, 2, …, N and time periods t = 1, 2, …, T, panel ARDL (p, q 1 , …, q n ) model can be written as follow:
where: y it is the explained variable (net interest margin, net fee and commission income, operating expenses), B it -bank-specific variables, M t -macroeconomic variables, h i -unobserved fixed effects. Using the first differences of ARDL (p, q 1 , …, q n ) specification (Eq.
(1)), we can write the following re-parameterization of the model:
where: and hence there exists a long-term relationship. Pesaran et al. (1999a) give the framework for testing assumption 2. Assumption 3: (Long-term homogeneity): The long-term coefficients on B it and M t are the same across the groups, i.e. β = β * * i and η =η * * i , i = 1, 2, …, N. Pesaran and Shin (1999) have shown that ARDL approach yields consistent estimates of the long-term coefficients, irrespective of whether the underlying regressors are I(1) or I(0). We will use panel unit root tests to examine stationarity of the data.
Furthermore, we also use the mean group (MG) estimator developed by Pesaran and Smith (1995) which imposes no restriction on long-term coefficients. The MG estimator allows intercepts, short-term coefficients, error correction coefficients and long-term coefficients to differ across cross-sectional units. Pesaran and Smith (1995) have shown that the MG estimator will produce consistent estimates of long-term coefficients. However, the MG estimator will be inefficient in case of long-term homogeneity. Pesaran et al. (1999b) argue that in case of long-term homogeneity the PMG estimator is consistent and efficient. Therefore, the Hausman type test (Hausman 1978 ) could be applied to the difference between the MG and PMG estimators to test homogeneity of long-term coefficients.
Empirical results

Unit root test
The first step is to analyse statistical properties of the data set. We used unit root tests to investigate stationarity and order of integration of the data. For dependent variables and bank-specific variables we performed panel unit root tests: Im, Pesaran and Shin developed by Im et al. (2003) and Fisher ADF, Fisher PP proposed by Maddala and Wu (1999) and Choi (2001) . For macroeconomic variables we applied the traditional augmented DickeyFuller test (ADF) introduced by Dickey and Fuller (1979) .
The null hypothesis for panel unit root tests is that all series contain a unit root. The alternative hypothesis is that the fraction of individual series that follows stationary processes in non-zero. Im et al. (2003) panel unit root estimation is based on averaging individual augmented Dickey-Fuller unit root tests. Meanwhile, Fisher ADF and Fisher PP tests statistic is derived by combining p-values from individual unit root tests.
Results of the panel unit root tests of dependent variables are presented in Table 1 . All three tests support the hypothesis of a unit root in the data. Furthermore, analysis of first differences shows that dependent variables are integrated of order one. The stationarity of bank-specific explanatory variables was also tested and results are reported in Table 7 (Appendix C). Panel unit root tests show that bank assets, loan stock (net) and provisions are I(1) processes and credit losses are integrated of order I(0). 
Co-integration tests
Panel unit root tests showed that most of the dependent and independent variables are integrated of order one. The second step was to test whether there is a long-term relationship between variables. This relationship was tested using heterogeneous panel co-integration tests proposed by Pedroni (1999 Pedroni ( , 2004 . The null hypothesis of no co-integration is tested using residual-based tests. Pedroni (1999 Pedroni ( , 2004 Pedroni (1999) stated that all seven appropriately standardized statistics are asymptotically normally distributed.
Panel co-integration tests results presented in Table 9 (Appendix D) show bivariate estimation of co-integration between net interest income and independent variables. The null hypothesis of no co-integration is rejected at the 5 percent significance level. The results show that a strong long-term relationship exists between net interest income and total assets as well as loan stock (net), where null hypothesis of no co-integration was rejected by six out of seven statistics. Results of panel co-integration tests also support the long-term relationship between the dependent variable and macroeconomic variables, i.e. compensation per employee, inflation and short-term interest rate. At the 5 percent significance level three statistics reject the null hypothesis of no co-integration between net interest income and real GDP, but at the 10 percent significance level there are four statistics that reject the null hypothesis.
Table 10 (Appendix D) provides panel co-integration test results of a long-term relationship between net fee and commission income and explanatory variables. The majority of statistic data rejects the null hypothesis of no co-integration between the dependent variable and bank-specific variables (total assets, loan stock (net) and provisions) as well as macroeconomic variables (real GDP, inflation, short-term interest rate compensation per employee, unemployment rate and HHI). Three out of seven statistics also reject the null hypothesis for real export.
Results of panel co-integration tests between operating expenses and independent variables are presented in Table 11 (Appendix D). Test results show that operating expenses are less dependent on bank-specific and macroeconomic variables than other dependent variables. The null hypothesis is rejected at the 5 percent significance level for total assets, loan stock (net) compensation per employee and short-term interest rate. Test results supporting the long-term relationship between operating expenses and short-term interest rate are slightly unexpected. At the 10 percent significance level the null hypothesis is rejected for inflation and real GDP. Panel co-integration test results show that there is no long-term relationship between operating expenses and other explanatory variables.
Panel co-integration tests results confirm that items of income statements (net interest income, net fee and commission income and operating expenses) have a long-term relationship with some explanatory variables. Therefore, it is reasonable to apply the panel error correction model.
Net interest income
After preliminary examination of the data set for stationarity and co-integration we continue our analysis and use the pooled mean group estimation methodology. Therefore, we estimate a separate equation:
where: y it -net interest income and X t is bank-specific (B it ) or macroeconomic variable (M t ). Hence we include one by one determinants of net interest income and estimate Eq. (4) independently of other explanatory variables. Such estimation can give primary information on the importance of variables in the long-term relationship. Of course, their eventual impact may be different as variables also depend on the correlation with other determinants of a dependent variable. The pooled mean group estimation results 1 show that bank-specific variables, i.e. total assets and loan stock (net), are statistically significant in the long-term. Furthermore, there are also negative and statistically significant error correction coefficients for those variables. These results indicate that bank size is an important variable determining net interest income. Similarly, PMG estimation results show that there is a statistically significant longterm relationship between net interest income and real GDP as well as compensation per employee. Error correction coefficients were also negative and significantly different from zero. PMG estimation results show that other variables are not statistically significant for net interest income in the long-term.
The final step was estimation of the panel error correction model of net interest income determined by bank-specific and macroeconomic variables. Since we are interested in both long-term and short-term determinants of a dependent variable, we include only two variables in the long-run estimation. Furthermore, we also include two independent variables in the short-term estimation. The variables to be included in the model have been chosen using the following methodology. We begin with the long-term estimation where we choose variables based on results from panel co-integration tests and individual PMG estimation results. Afterwards we include short-term variables selected based on the significance of coefficients and economic meaning of the sign.
Panel co-integration tests and individual PMG estimation show that there is long termrelationship between size (total assets or loan stock (net)) and net interest income. Previous examination of the data set also shows that macroeconomic variables (real GDP and compensation per employee) are an important determinant in the long-term. We estimated an Eq. (3) where one bank-specific and one macroeconomic variable were included in the long-term. Based on the pooled mean group estimation results we include total assets and real GDP in our model as long-term determinants of net interest income. Co-integration of the dependent variable and two independent variables was also tested with panel cointegration tests. Results presented in Table 12 (Appendix E) reject the null hypothesis of no co-integration between these variables.
Short-term determinants of net interest income were selected following examination of contemporaneous and one period lagged variables. Short-term interest rate and one period lagged credit losses were included in the final panel error correction model. The pooled mean group estimation results for the model of net interest income are presented in Table 2 . The pooled mean group estimation results show that total assets and real GDP have a positive influence on net interest income in the long run. The error correction coefficient is negative and statistically significant at the 5 percent significance level. This result supports the estimated long-term relationship as valid. Albertazzi and Gambacorta (2009) and Andersen et al. (2008) also found similar results for the long-term determinant of net interest income. The Lithuanian banking sector is still developing, therefore, it may gain from economies of scale. Lithuanian banks are too small to face scale inefficiency determined by other authors (Pasiouras, Kosmidou 2007; Coffinet, Lin 2010) . Meanwhile, increasing overall economic activity creates bigger demand for loans and banks are able to increase their revenue from interest income. A change in three-month VILIBOR has a positive effect on net interest income in the short-term. Similarly to Albertazzi and Gambacorta (2009) and García-Herrero et al. (2009) , our finding confirms the fact that banks have marker power and are able to increase lending rates quickly. Estimation results also show that dynamics of loan portfolio quality play an important role in the short-term changes of net interest income. Therefore, signs of the estimated coefficients are in line with our prior expectations.
As a robustness check we performed mean group estimation of the panel error correction model. MG estimator imposes no restriction on long-term coefficients, i.e. it allows heterogeneity in the long-term. The MG estimates of the coefficients are similar to PMG estimates. This is verified by the Hausman test statistic (Hausman 1978 ) of 0.49, which is c 2 (2) under the null hypothesis of no difference between the PMG and MG estimators. Therefore, we may conclude that the PMG estimator is efficient and preferred over the MG estimator.
Net fee and commission income
The same steps were taken when estimating the long-term and short-term relationship between net fee and commission income and explanatory variables. The pooled mean group estimation results of individual determinant of net fee and commission income show that bank-specific (total assets, loan stock (net)) and macroeconomic variables (real GDP, compensation per employee) are significantly different from zero in the long-term. Furthermore, error correction coefficients were negative and statistically significant at the 5 percent significance level. Although four out of seven panel co-integration test statistics could not reject null hypothesis of no co-integration between net fee and commission income and real export, PMG estimation results suggest otherwise, i.e. the long-term coefficient and the negative error correction coefficient are statistically significant. Therefore, all these variables may be included in the final equation for the net fee and commission income.
The pooled mean group estimation results of net fee and commission income are presented in Table 3 . Similarly to the net interest income equation, total assets are also an important determinant of this income statement item in the long-term. Bigger banks are able to offer more products to their customers and, therefore, have more cross-selling opportunities. This result differs from that of Albertazzi and Gambacorta (2009) , who found that the size of a bank has a negative impact on net fee and commission income. As for the second explanatory variable, we found that real export influences dynamics of NCI. Higher trade activity requires more currency exchange and other banking operations and, therefore, generates fee and commission income for banks. Error correction coefficient is equal to -0.321, i.e. less than in NII, but is also significantly negative. Therefore, net interest income is closely related to the size of a bank and economic activity. PMG estimation results were also supported by panel co-integration tests (Table 13 , Appendix E) where most of the test statistics reject the null hypothesis.
Short-term dynamics are explained by the lagged value of change in net fee and commission income itself. Moreover, lagged value of change in real export has a positive impact on change in NCI. Other examined variables were not statistically significant in the short-term. The mean group estimation of the error correction model for net fee and commission income gives similar coefficient estimates. However, real export coefficients are less significant than PMG estimates The Hausman test statistic is equal to 0.68, and, therefore, supports the assumption that homogeneity could be imposed in the long run.
Operating expenses
The last dependent variable for which we estimated long-term and short-term determinants is operating expenses. Similarly to other dependent variables, bank size (total assets or loan stock (net)) is an important determinant for operating expenses. Individual PMG estimation shows that long-term coefficients and negative error correction coefficients are significantly different from zero. Moreover, macroeconomic variables (real GDP and compensation per employee) are also significant determinants for the dependent variable. Contrary to panel co-integration test results, PMG estimation does not support the long-term relationship between operating expenses and short-term interest rate. Other variables were also not significant in the long-term. Table 4 presents results of the pooled mean group estimation of operating expenses equation. We determined a long-term relationship between OE, total assets and the real GDP. The error correction coefficient is the highest among estimated equations and significantly negative. This result suggests that although bank size and overall economic activity is important for the income of banks (NII and NCI), but it increases expenses as well. Bigger banks have more employees and bigger customer service chains. Furthermore, real GDP growth creates initiatives for employees to require salary increase and prices for services supporting banking operations may also rise (panel co-integration tests are given in Table 14 , Appendix E). These findings are in line with Albertazzi and Gambacorta (2009) , who also found a positive impact of total assets and real GDP on operating expenses.
Short-term dynamics of operating expenses are explained by the lagged value of change in operating expenses and by change in compensation per employee. In line with our expectations, CPE is an important determinant of operating expenses and has a positive effect on it because expenses to employees constitute a significant part of operating expenses. Similarly to previous equations, the mean group estimation of error correction model of operating expenses gives close values of coefficients. The estimated Hausman test statistic is equal to 1.83. Therefore, we also conclude that long-term homogeneity could be imposed for operating expenses.
Conclusions
In this paper we examined the long-term and the short-term relationship between bank profitability and explanatory variables, i.e. we analysed which bank-specific and macroeconomic variables influence income statement items (net interest income, net fee and commission income and operating expenses). We used the data set from the Lithuanian banking sector covering the period from 2004 to 2013, and applied the pool mean group estimator to investigate determinants of bank revenue and expenses.
Empirical results show that the size of a bank expressed as total assets is an important long-term determinant of revenue and expenses. As the Lithuanian banking sector is still developing, banks are not that big that could face scale inefficiencies found in other researches (Pasiouras, Kosmidou 2007; Coffinet, Lin 2010) . Lithuanian banks could be at-tributed to small and medium size banks and, therefore, they can exploit economies of scale and scope. As expected, economic activity is an important macroeconomic determinant of income statement items. Increasing GDP creates initiatives to borrow and invest more in the economy leading to higher net interest income. On the other hand, increasing economic activity requires banks to meet higher demand for transactions and loan portfolio maintenance, i.e. banks must raise operating expenses. This finding is in line with conclusions of Albertazzi and Gambacorta (2009) , Dietrich and Wanzenried (2011) and many others authors who also found a pro-cyclical feature related to bank profits.
Our estimation shows that change in interest rate and change in credit losses has an impact on net interest income in the short-term. A positive influence of the interest rate reflects the fact that banks have the market power to increase lending rate quickly. Similarly to Athanasoglou et al. (2008) and Coffinet and Lin (2010) , we found that decreasing quality of loan portfolio lowers the ability of banks to generate revenue, therefore, credit losses have a negative effect on net interest income. Empirical results also show that real export is an important determinant of net fee and commission income in the short-term. Change in demand for currency exchange and other bank operation influences bank revenue from fees and commissions. The short-term relationship between operating expenses and compensation per employee shows that employees' wages constitute a significant part of banks' expenses. All short-term relationships are in line with theoretical expectations.
Other bank-specific and macroeconomic variables were found to be less important or insignificant determinants of bank profitability. SCP hypothesis is not supported as HHI was found to be an insignificant determinant of all three income statement items and, therefore, not included in the final equations. This result is in line with the findings of Claeys and Vennet (2004) who found no evidence to support the SCP hypothesis in Eastern Europe. However, some of these determinants would be important if we could include them in the models.
The approach used in this study allows us to analyse long-term and short-term determinants of bank revenue and expenses. These results may be used by supervisors of banks as part of the stress testing exercise used to assess stability of the banking sector. However, the pooled mean group estimator requires the data set to be quite large. Therefore, a larger data set on Lithuanian banks would help us to include more determinants in the models and have a better understanding of long-term and short-term relationships. This issue could be addressed in future analyses. 
